Equations of motion of magnetic particles in the flow medium near a cylindrical ferromagnetic collector have been developed. A vector equation, expressing the balance of the inertia force and the vector sum of three forces: the magnetic, the gravitational and the hydrodynamic drag force of a particle was taken as the initial equation. Reduced equations obtained from the initial one by rejection of terms corresponding to the inertia or the gravitational force were also considered. Examples of numerical evaluation in which the motion trajectories calculated with the use of the initial equation were compared with the reduced equations of motion are given.
INTRODUCTION
In the number of papers [1] [2] [3] [4] dealing with the theory of magnetic separation, in addition to the initial differential equation ofmovement of a magnetic particle also simplified equations, obtained from the initial one by rejecting the terms conforming the inertia force were considered.
It is assumed that such a replacement is admissible for small sizes of particles or with a specific combination of sizes ofparticles, their density and viscosity of the medium flow, for example, with the.use the Parker's 36 Yu.S. MOSTIKA et al.
criterion [2] . It is usually considered that if with some conditions the influence of the inertia force on the movement of a particle is negligibly small, then for these conditions it is possible to neglect the gravitational force. It is of interest to carry out numerical evaluation for two specific cases.
THEORETICAL MODEL
Let us write the equation of motion of a magnetic particle in the flow medium near the cylindrical collector: dVp mp -Fm + Fd + Fg, (1) where mp is the mass of a particle; Vp is the velocity vector of a particle and Fm, Fd, Fg are the vectors of magnetic, hydrodynamic and gravitational forces acting on a particle.
The gravitational force is an algebraic sum of the weight and Archimedes forces. The magnetic force is caused by joint influence of the external magnetic field H0 and the magnetization of the cylinder that is placed in this field. Equation (1) can be expressed as its projection onto the coordinate directions r, 0 of the polar coordinate system, the center of which coincides with the center of cylinder cross section: mpWr fm,r + fd,r + fg,r; (2) mpwo Fm,o + Fd,o + Fg,o, (3) where wr, Wo are the projections of particle acceleration vector onto coordinate directions r, 0.
The second indices r or 0 of the quantities Fm,r,..., Fg,O denote the components of corresponding vectors with directions r, 0.
Sometimes reduced equations of motion [1, 2] (3) . The magnetic force, acting on a particle, is determined by the formula [3, 5] :
where/p and f are the volume magnetic susceptibilities of a particle and the medium, respectively, Vp is the volume of a 
where
pp rw where rw is the radius of a cylindrical collector; r/rw; pp is the density of the particle material and M= 2AHo is the magnetization of the collector;
#w and #f are the magnetic permeabilities of the cylinder and the medium (#f #0), respectively. The vector of the hydrodynamic drag force can be expressed as:
ffd --1/2 Cd,ofl lp,fl lp,fSm,
where Cd is the coefficient of the hydrodynamic drag gp,f-gp Vp, Vf are the vectors of velocity of a particle and medium flow; pf is the medium density and Sm is the cross sectional area of a particle. The hydrodynamic drag coefficient Ca depends on the shape of a particle and on the Reynolds number where r/is the dynamic viscosity of the carrying medium and dp is the diameter of a particle.
For a spherical particle a number of different formulas, approx- 
where Qg-mpg(1 (pf/pp)); g is the acceleration of gravity and/3 is the angle between x axis and the vector g.
The x axis is parallel to the H0 vector and the positive direction of the axis x is opposite to the V0 vector of the medium flow velocity in the "longitudinal configuration" (170 0). The influence of the gravitational force on the capture cross-section of particles can be significant or negligibly small, depending on the diameter of the particle dp, the medium flow velocity V0, strength of the external magnetic field H0, densities of a particle and the medium pp With the decreasing diameter of particle dp and also with the increasing velocity V0 the difference between the results obtained with Fg 0 and Fg-0 will be reduced.
In the case when vectors Fg, H0 and V0 are parallel, the influence ofthe gravitational force on the capture section has a different character. In particular, there could be a case when the above mentioned influence will be significant and, at the same time, the influence of the inertial force will be negligibly small. approaching the value of"soaring" velocity ofa particle in the rising flow the difference of the capture sections, calculated with and without inclusion of the gravitational force, becomes more significant. This situation is illustrated in Fig. 2 5 .1%. Let us note that the capture cross-section is changed with the change of the distance from the initial point to the axis of the cylinder; here this distance is fixed and assumed equal to x0 3r,, where r, is the radial coordinate of the equilibrium point on the trajectory of a particle. 
CONCLUSION
The effect of the gravitational and inertial forces, for various configurations, on the particle capture cross-section has been investigated.
It transpires from the results that if, for a certain combination of parameters dp, Vo, Ho and others, one of the above forces can be neglected, it does not necessarily indicate the other force can also be neglected. It was also observed that with a decreasing size of a particle, the influence of both forces tends to decrease.
